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MATERIAL SAFETY DATA SHEET 
~~~-~~~~~l~~l--~----_---________________L____ 
---------------_------------------------------ 

SECTION t - PRODUCT lDENTIFlCAl7ON 
-------------------- -z,-,=- --------I_-------__________I__ 

Product Name: Marine 01 

Product Use: Dlehy supplement 

WHMIS Class: Not Controlled 

TDG ClrsslfkstIon: Not Regulated 

ManufscturedSupplierz 
Addtess: 

Telephone: 

Neptune Technokgies 6 Bknsourcts 
500 bout Saint-Martin Ouest 
Bureau !%CJ 
450 - 87242Bl519 

-----__-----------------------I---- 
--------------^------------~------ 

SECtlON It- WZARDOUS tNGREOIEN’B 
5--~~---~- ------ -we ---- 

lngredtents CAM Wt% OSHA-FEL ACGIH-TLV LC so LD I( 

None by WHMlSlOSHA crtteia. 
=~I~---C---=r---;5=1P-=======---i 

SECTION Ill - PHYSKX. DATA 
~C,f’C-=-=~=~~=E=~===~======-=== 

Boiling Point (OC): Not available Speciii Gravity (120 = 1): Not availabk 
Vapour Pressure (mm Hg): Not available K Volatile (Wt K): Not tweilsble 
Vapour density (Air = 1): Not available Evaporation Rata (Ethsr = 1): Not avail& 
Solubllll In Water; lnsotubk pH (100%): Not avaibbte 
Physical statez Liquid viis-* VI 
Appearance:Brow Wow Threshold (ppm): Not awdable 

--__c __cmv------- ---^---L_------ ---- I_ ------ ----------- 

SECTION IV - FIRE AND EXPLOSION DATA 
-------------- ------e-e-------- w-w 

Flammabilitr. Not flgrnmable by WHMS/OSHA criteria. 
FIssh Pdnt (“C, TCC): None LEL: Not appliwble Un:Notapplicable 
Hazardous Combustion products; May in&de and are not limited to oxldss of Garbo 
Autoignition Tsmperaturs (“c): Nd applicable 
Means of Gtinction: Tread for surmundii mate&l. 
Spectat Fir0 Hszsrdc Fkefi@ters should wear setf-contied bream appamtus. 
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J rn I . LJ .LVVL  *” --.- .  . --  -  -  _- - -  

- - - - s -m- - - - -  - - - - - - - - - - - - - - - - - - I - , , - , - , - - r= -===- - - - -  

S E C T IO N  V  -  R E A C T M T Y  D A T A  - - - -w- - -w-- -  - - - - - - - - - - - - - - - - - - - - - , ~==== -======2==  

Condl t fons for Chemica l  ktabl#tyz S table.  
Incompat ib le  M a terials: N o n e  known.  
Reactivity, a n d  U n d e r  W h a t Condi t fons:  Not  avai lable.  
H a z a r d o u S  Decompos i t ion  Products:  M a y  inc lude a n d  a re  not  l imi ted to ox ides  of ca rbon  w h e n  
hea ted  to 
Decomposf t ion  

---c------------------------  Y-- - - -  ~~LC~-~ -~ - - - - - - - -~~~- - - - - - - - -~~~~~~~~~~~~ 

S E C T IO N  V I - T O X I C O L O G ICAL P R O P E R T IE S  
-- - - - - - - - - - -mm-- -----  -------------------------__-----------  

Rou te  of E n try: E y e , Sk in  c o n tact, In h a l a tio n , In g e s tio n . 

E F F E C T S  O F  A C U T E  E X P O S U R E : 
Eye:  M a y  cause  lrr i i t ion u p o n  di i  ccmbct.  
Sk in :Maycausein l tMonupondi icontact .  
Inhalat ion:  M a y  cause  respi ratory tract irr i tation. 
Ingest ion:  M a y  cause  s tomach distress, n a u s e a  o r  voml l tng if inges ted  in  la rge  quant i th  

E F F E C T S  O F  C H R O N IC E X P O S U R E : 
Skin:  P r o l o n g e d  o r  repea ted  exposu re  can  cause  dry ing.  debt t ing a n d  d e r m a titis. 
Irr ibncy: N o n - h a z a r d o u s  by  W H M lS /O S H A  cr i ter ia 
Respi ra tory  Tract Sensi t i rat ion:  N o  da ta  avai lable.  
Carc inogenic i ty ;  Non -haza rdous  by  W H M l S /O S H A  criteria, 
Temtogenic i ty ,  M u tagenicity, Reproduc t ive  E ffects: N o  da ta  avai i le.  
Synergist ic  M a terials: Not  avai lable.  

X-z-- - -  --W..- - x x = = - = = = - c = - l -  

S E C T IO N  V II- P R E V E N T A T IV E  M E A S U R E S  
-~-~~- - - - - - -  >- - - - - -m-- -  

G loves: N o  requ i rements  b e y o n d  s tandard  M u a trial hy@ erte practkes. 
E y e  Protect iwx N o  requ i rements  b e y o n d  s tandard  industr ia l  hyg iene  prwtices. 
Respi ra tory  protect ion:  Not  normal ly  requ i red  if g o o d  vent i lat ion is main ta ined.  
O ther  Protect ive Equ ipment !  As  requ i red  by  e m -  code.  
Eng inee r i ng  Controts:  O e n e r a l  vent i lat ion nwmal ly  adeqwte .  
Leak  a n d  Spi l l  p rocedure :  B e fore at tempt ing d e a n  up.  refer  to haza rd  da ta  g & i n  above .  &a l l  
spi l l8 m a y  b e  a b s o r b e d  
with non- reac tke  absorben t  a n d  p laced  in  suitabIe, covered,  l abekd  containers.  Preven t  la rge  
sp ins f rom en tehng  sewers  o r  
waterways.  Contact  emargency  se~~ lces  a n d  suppl i i  for advice.  
Was te  Msposal :  Rev iew federal ,  state/provincial .  a n d  local  gove rnmen t  requ i rements  pr tor  to 
di iposal .  
S to rage  a n d  Hand l i ng  R e @ rements:  K e e p  out  of reach  of chi ldrw. S tore h  a  c losed contker  
awayf romincompat ib te  
m a terials. 
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SECTION Wl - FIRST AID 
----1-s- ---,, ,==-~1===-================ 

Eye: Flush with cool water. Remove contact lenses, if applicable, and continue flushing. Obtain 
medical attention if irritation 
persists. 
Skin: Flush with cool water. Wash with soap and water. Obtain medii attention if irritation 
persists. 
Inhalation: If symptoms develop move victim to fresh air. If symptoms persist, obtain medii 
attention. 
Ingestion: Do not induce vomiting. Rinse mouth with water then drink one or two glasses of 
water. Obtain medical attention. 
Never give anything by mouth if victim is unconsciaue, or is convulsing. 

~-,-‘--,==----------------------’--- -----------------_u---- 

SECTION lX - PREPARATION INFORMATION 
------------------__l________l____ ---c------------------------- ---------- 

Dab 2002/01/24 MSDS t’qmed by KGK SYNERGIZE INC. 
Tekphone: 1 - 514 4389374 

---w--m m-w ------------- m----e--- 
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MATERIAL SAFETY DATA SHEET 
_-------------__------------------ ----------------- 

SECTlON I - PRODUCT IDENTlFlCATlON 
------------------ ------------------------I----==-------==--====--- 

Product Name! Krill Proteln 

Product Use: Dietary supplement 

WHMIS Class: Nd Con- 

TIX3 Classification: Not Regulated 

ManufacturerlSuppliw: 
Address: 

Telephone: 

NepIune Technokqiee & Bioresources 
500 boul Saint-Martin Ouest 
mreau 550 
Lad, Quebec, H7M 3Y2 
456 - 972-6291 

B- v-=--zlw- ----a----- --,-------- 

SECTKBN D - HAZARDOUS INGREDIENTS 
--- =====~=T==~===--T’- 

Inadiits w Yf!$$ OSHA-PEL, ACGIH-TLV m LD50 

None by WHMlSlOSHA criteria. 

--~-L===~~~=~- -- -w--c 
SECTION IN- PHYSML DATA 

------------- ------------- ------w---4----- ------------- 

Bolllng Point (‘c): Not appkabte Specific GmviIy (H20 = 1): Not avaitable 
Vapow Pressure (mm Hg): Not applicable 
Vapour Density (Air = 1): Not appliibte 

K Volatile (Wt 96): Not available 
Evaporation Rate (Ether = 1): Not apptkable 

Solubility br Watw w available 
Physicalstatl!z sdii 
Appearance: Off-white powder 

pH (100%): Not availabla 
Vlscos~NotappliiIe 
Odour Threshold (ppm): Not available 

----------_I----C_----- ---vc----------- 

SECTION W - FIRE AND EXPLOSiON DATA 
========‘Y---==%e------ m.wew=---== 

Flammability: Nat flammable by WHMlSlOSHA uiterk 
Flash Point (%, TCC): None LEt: Not applicable UU; Not apptiibte 
Hazardous Combustiom Productw May indude and are not limited to oxides of carbon. 
Autoignition Temperatwe (%): Nqt applicable 
Means of Extinction: Teal for s-g material. 
Special Fii Hazardsz firefighters should wear ielf~tained breathing apparatus. 
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,“,.LJ.L- LY - . . . . . ..-.. -. - --- 

------ -- ---------==--r=====--------------- 

SECTlON V - REACTMTY DATA 
------------------ ---------------- -------Be----- ------_I------ 

Conditions for Chemical Instability: Stable. 
Incompatiile Materials: None known. 
Reactivity, and Under What Conditions! Not available. 
H6zardou6 DeCMIpOslth Products: by include and are not limited to oxides of carbon when 
heated to decomposition. 

--------m----m ---I_ -----____-------L---_x_____I_______I__ 

SECTION VI- TOXlCOLOGlCAL PROPERTIES 
--- -- ---I__ -- ,-____---- ==--z=z 

Route of Entry: Eye, Skii contact. Inhalation. Ingestion. 

EFFECTS OF A&E EXPOSURE: 
Ey6: May cau6e irritation upon dii contact. 
Inhalation: May cause re6pin3tory tract irritation. 
Ingestion: May cau66 stomach dlEtr66s, nausea or vomiting if ingested in large quantities. 

EFi=Efls OF CHRONIC EXpOSURE: 
Skin: holonged or repeated exposure can cause drying, defatting and darmatitis. 
lrritencyz Non-hamrdom by WHMlS/OSHAcriterb. 
Respiratory Tract Sensitization: No data available. 
Carclnogenkii t+Jon-hazafd~ byWHMlS/OSHAcriteria. 
Teratogehkity, MutagenkSty, Reproducthm Effects: No date avabble. 
Synergktk MaterlaIr: Not available. 

--- -e-----m  ~~~t~‘=l-=--- 
SECTION VII- PREVENTATlVE MEASURES 

,,,---,,,&v=L----=- -- 

Gloves No requirements beyond standard industrial hyaie practims. 
Eye Protactlon: No requirements beyond stwrdard indMri6d hy@6n6 pmctks. 
R66pMory Protection: Not nonwIly required if good v6I)tilation k maint6ined. 
Other Protective Equipment: As required by employer coda. 
Engineering ContM6! 06n6r6l v6ntilat&n norm&lyadequat6. 
Leak rnd Spill Procedure: Before attempting clean up, r&r to bzard data giwn &we. U66 
broomordryvacwmfo 

Storage and Handihg Requlrwnants: Keep out d reach of chiklrcm. Stora in a closed container 
wayfrom incompatible 
matarials. 

PAGE 2 OF 3 



- - -c-- - -__-- - - - - - - - - - - -__-  
-~ -_ - - -_____- - -_ -C-L_~-  - - - -=sL===  

S E C T I O N  V I I1  l FIRST A ID 
= = ~ - - - , , - - - - = = - I = = = r = = = = = r = = = = = = = = = = = ~ ~ - - - - - - - =  

Eye:  F lush with coo l  water.  R e m o v e  contect  lenses,  if appl icable ,  a n d  cont inue f lushing. O b tain 
med ica l  at tent ion if i r i tat ion 
persists. 
Skin:  B rush  away  excess of dry  m a terial. F lush with water.  O b tain med i i  at tent ion if i rr i tat ion 
persists. 
Inhalat ion:  If symptoms devekq  m o v e  vtctim to f resh air. If symptoms par&t ,  ob ta in  med ica l  
at tentbn. 
Ingest ion:  D o  not  inc luw vomit ing.  R inse  m o u th with water  then  dr ink o n e  o r  two g lassas of 
water.  O b tain mad i i  at tent ion. 
Never  g ive  any th ing  by  m o u th if vict im Is kmcwIscJous.  o r  is convuMng.  

----------a--  v -1 .  -m-- - - -  - .wc--- - - - - - - - - - - - - - I  ----------  

S E C T IO N  IX . P R E P A R A T IO N  INFORMAlK IN  
=-zcI--DI-- -sm -===z=E=- -m- , -  

Date:  2 0 0 2 K W 2 4  M S D S  P r e p a n d  by  K G K  S Y N E R W Z E  M C . 
Te lephone :  1  - 5 1 9  - 4 3 9 - 9 3 7 4  

--v-----------e--  -----  ---c---------------  - - --L---------  
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. . I  “ , .bd .LYM -- --  

M A T E R lA L  S A F E T Y  D A T A  S H E E T  = ‘-~ ------“~ ~ -----~  ~ -r-----= ~ = ~ ~ ~ ~ -,-t--= = =  
S E C T IO N  I -  P R O D U C T  IDENTlF lCAT lON 

~~---Y----- - - - - - - - - I - - - - - - - - - - - - -  -- I -_-------------------------------~----  

P r o d u c t N a m e : F reeze  Dr ied  Kri l l  

P r o d u c t Use:  Dietary supp lemen t  

W N M IS  Class: N o t Cont ro l led  

T D G  Classif icat ion: N 6 t R e g u l a te d  

Y a n u fac tu re r .Bupp l lw  
Add ress ! 

T e l e p h o n e : 

Nep tune  Techno log i i  &  Bb resowces  
5 0 0  b o u l  S a int -Mart in  O u e s t 
E 3 u r e a l J 5 5 0  
Laval ,  Q u e b e c , H 7 M  3 Y 2  
4 9 9 - 9 7 2 6 2 9 1  

= = ~ = 5 = = = ~ = ~ - , , - ~ -  -=Czz=Ssz- - - - - - -= -=  

S E C T IO N  It -  B  ING R E D IE N T S  
=- - - - - - - - - - -  , r - - - - - - - -=======- -z -  

Inared ie iMs C A S #  W A  0 S l-lA-f’~  A C G IH-TLV i&s  ,-. L b 5 0  

N o n e  by  W H M S K IS H A  criteria. 

--- Z=----,-,,,, - -q - -c=-= -=  

S E C T IO N  lit -  P H Y S K A L  D A T A  -= - - - -u= - -  - - - - -  - - -  -b - - - - -_ -_  - - -  -  

B o i l ing P o int (“c): N o t e p @ icab le  Spaci f i i  G ravity ( I420  =  1 ) : N o t a M a b le  
V a p o u r  P ressu re  ( m m  H g ) : Not  app l icab le  X  V o W le (Wt  K):  Not  ava i lab le  
V a p o u r  D a & @  (Ai r  =  1 ) : Not  app i i ib le  
S o lubi l i i  in  W a tw N o t ava i lab te  

E v r p o r a tio n  R a te  ( E th w  -  1 ) : N o t a p p tka b ta  
p ti ( loon) :  N o ta v a fwla 

Physica l  S ta te : S o l id 
A p p e a r a n c e : O ff-white p o w d e r  

vmsrrv;  N o ta p p l k a b te  
O d o w  Th resho ld  ( p m ) : N o t ava i lab le  

= r z z c = = = = = = = = L , , , 2 = ,  _ I - - - - -  - - - - -  

S E C T l O N  N  -  F IRE A N D  IE x p L O S i O N  D A T A  
= e ,b--,,-,-= = = f= G v----  ,-m - - = F - = e c = =  

F lammabi l i i  N o t i t ammabk  by  W H M IS /O S H A  u i t&a  
F lash  P o int ( % , TCC):  N o n e  L E L ; N o t app l kab le  U E L z  N o t a p p fiib l e  
H ~ ~ ~ C o m b u r tlo n P l o d \# ts:h l lay’m d u d e a n d a r e n d l i m i te d b o x i d ~ s a f. 
A u to )gn l tio n  T o m p e r a tu m  (‘C): N o t app l i cab le  
M e a n s  o f Ex tfnctkn: T r e a t fo r  s u m n m d i q  m a ter ial .  
Spec ia l  F i re  Hazank  Fiihters shou ld  wea r  se l f -conta ined b m a p t n g  appw-atus .  
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-me------------ ------------------ - -------z-m- 

SECTtON V - REACTIVITY DATA 
------ =-,--=r=r==---=----------========--==T======= 

Conditions for Chemical Inrtabitii; Stable. 
Incompatible Metertals: None known. 
Reactivtty, and Under What Conditions: Not available. 
Hazardous Decomposttton Products: May In&de and are not limited to oxides of carbon when 
heated to decomposition. 

------------------------^------ 
_----------~~~~~~~~~~~~ -_l------ 

SECTtON VI - TOXtCOLOGtCAL PROPERTtES 
-----------------------------c_--- ,-,---,---------------~--,,-,-------=P 

Route of Entry: Eye, Skin contact, Inhalation, Ingestion. 

EFFECTS OF ACUTE EXPOSURE: 
Eye: May cause irritation upon direct contact. 
Inhalation: May cause respiratory tract irritatii. 
Ingestion: May cause stomach distress, nausea or vomiting if lnges&d in large quantities. 

EFFECTS OF CHRONIC EXPOSURE: 
Skin: Prolonged or repeated exposure can cause drying, defm and dermatitis. 
Irritancy: N-haze&us by WHMlSlOSHA &teria. 
Respiratory Tract Senstttzatton: No data available. 
Corcinogenictlyz Non-hazardous by WHMISIOSHA uiteria. 
TeratogenMy, Mutagenicity, Re~roducttve Effects: No da&e evalaMe. 
Synergisttc Materials: Not available. 

-----I__----------- ---- 
-- -MS*----- ------- 

SECTtON VII- PREvENTAT& MEASURES 
------ -------------=====zzL---------- ___--------------- 

Glares: No requirements beyond standard industiial hygiene pradiis. 
Eye Protectton: Na.req@erne&s bftyond standard industiid hygii practices. 
Resptratory Protectton: Not normally required If good ventilation is maintained. 
Other Protective Equipment As required by emplaycr code. 
Engineering Contrdr: General ventitatbn normaUy edequate. 
Leak and Spgl Rooedure: Before attempting &an up, refer to hazard deta given above. Use 
broom or dry vacuum to 
colledmateridforproperdisposalwithoutraisingdust.Rbrseareawithwater.Preventtarge 
spAls fronl enterfng sewers or 
waterways---emergency servkesandsuppllerforedvice. 
Waste Disposal Review federal, state/proviwial, and bcal government req#ements prior to 
disposal. 
Storage and Handttng Requiremen& Keep out of reach of children. Store in a dosed contaiw 
away tram incompatible 
matertals. 
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- - - - - - - - - - - - -F--- -e - - -a---  ~~~- - -_ - - - - - - - - -~~~~~-~-~- -~~~-~  

S E C T IO N  V II -  F IRST A ID 
===zezzz- - - - - - -  T - t===e-  - - - -u - -=-a=-  

Eye:  F lush with coo l  water.  R e m o v e  contact  lenses,  if appl icable ,  a n d  cont inue f lushing. O b tain 
madka l  attenti in if i rr i tat ian 
persists. 
Skin:  B rush  away  excess of dry  m a terial. F lush with wafer.  O b tain med ica l  at tent ion if irrf tation 
persists. 
Inhalat ion:  If symptoms deve lop  m o v e  victim to f rash air. If symptoms persist, obta tn  mad ica l  
auent iwr .  
Ingestfon: D o  not  i nduce  vornl t lng. R ise m o u th with water  then  dr ink o n e  o r  two g lasses of 
water.  O b tain med i i  at tent ion. 
Never  g ive  anyth i ig  by  m o u th if vict im is unconsc ious,  o r  is convuls ing.  

tD - -=O=-  1=-o- - - - - ; - -=- - - -=- -E-- - - - - - -  

S E C T IO N  IX  - P R E P A R A m N  I N F O R M A T I O N  
= = - ~ = ~ f= = = - - - = = = = = = = = r = = - - - = = = = = - ;= = = =  

Deb!:  2002 /w24  
Te lephone :  1  - 5 1 9  4 9 3 7 4  

=5-m,- , ,E 

M S D S  P r e p a r e d  by: K G K  S Y N E R G IZE INC. 

--  S - B  
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CodcoEFed~ralKcgulations:21 CFR73 75 -Cmth=anthin 

jrhis electronic documenC was downloadedfrom the GP 0 web site, Mky 2001, and is providedfor 
information purposes only. The Code qf Federal Regulaiions, Title 2 I, is updated each year in early 
sunmet-. 77~ mosf current version of the reguiakms mcy be found af Ihe GPO Mmeb sile orfrom the 
currenf priilted t*er.sion. 

[Code of Federal Regulations] 
(Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 20001 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CFR73 _ 751 

[Page 337-3381 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

subpart A--Foods 

Sec. 73.75 Canthaxanthin. 

(a) Identity. (1) The color additive canthaxanthin is <greek-b>- 
carotene-4,4'-dione. 

(2) Color additive mixtures for food use made with canthaxanthin may 
contain only those diluents that are suitable and that are listed in 
this subpart as safe for use in color additive mixtures for coloring 
foods. 

(b) Specifications. Canthaxanthin shall conform to the following 
specifications and shall be free from impurities other than those named 
to the extent that such other impurities may be avoided by good 
manufacturing practice: 

Physical state, solid. 
1 percent solution in chloroform, complete and clear. 
Melting range (decomposition), 207 deg.C. to 212 deg.C. (corrected). 
Loss on drying, not more than 0.2 percent. 
Residue on ignition, not more than 0.2 percent. 
Total carotenoids other than trans-canthaxanthin, not more than 5 
percent. 
Lead, not more than 10 parts per million. 
Arsenic, not more than 3 parts per million. 
Mercury, not more than 1 part per million. 
Assay, 96 to 101 percent. 

(c) Use and restrictions. (1) The color additive canthaxanthin may 
be safely 

[[Page 33811 

used for coloring foods generally subject to the following restrictions: 
(i) The quantity of canthaxanthin does not exceed 30 milligrams per 

pound of solid or semisolid food or per pint of liquid food; and 
(ii) It may not be used to color foods for which standards of 

identity have been promulgated under section 401 of the act unless added 
color is authorized by such standards. 

(2) Canthaxanthin may be safely used in broiler chicken feed to 
enhance the yellow color of broiler chick&n skin in accordance with the 

101’2 1 I/O5102 1 I:54 Phi 
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following conditions: The quantity of canthaxanthin incorporated 'in the 
feed shall not exceed 4.41 milligrams per kilogam (4 grams per ton) of 
complete feed to supplement other known sources of xanthophyll and 
associated carotenoids to accomplish the intended effect. 

(3) Canthaxanthin may be safely used in the feed of salmonid fish in 
accordance with the following prescribed conditions: 

(i) Canthaxanthin may be added to the fish feed only in the form of 
a stabilized color additive mixture; 

(ii) The color additive is used to enhance the pink to orange-red 
color of the flesh of salmonid fish; and 

(iii) The quantity of color additive in feed shall not exceed 80 
milligrams per kilogram (72 grams per ton) of finished feed. 

(d) Labeling requirements. (1) The labeling of the color additive 
and any mixture prepared therefrom intended solely or in part for 
coloring purposes shall conform to t;he requirements of Sec. 70.25 of 
this chapter. < 

(2) For purposes of coloring fish, the labeling of the color 
additive and any premixes prepared therefrom shall bear expiration dates 
(established through generally accepted stability testing methods) for 
the sealed and open container, other information required by Sec. 70.25 
of this chapter, and adequate directions to prepare a final product 
complying with the limitations prescribed in paragraph (c)(3) of this 
section. 

(3) The presence of the color additive in finished fish feed 
prepared according to paragraph (c)(3) of this section shall be declared 
in accordance with Sec. 501.4 of this chapter. 

(4) The presence of the color additive in salmonid fish that have 
been fed feeds containing canthaxanthin shall be declared in accordance 
with Sets. 101.22(b), (c), and (k) (21, and 101.100(a)(2) of this 
chapter. 

(e) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

[42 FR 15643, Mar. 22, 1977, as amended at 50 FR 47534, Nov. 19, 1985; 
63 FR 14817, Mar. 27, 19981 

Color Additive Regulations 
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731is electronic documeni was downloadedfrom the GPO web site, May 2001, and is providedfor 
information puqo.~s only. 7he Code of Federal Kegxlations, Titie 21, is updated each year in eariy 
summer. 771~ most current version of the regulations may be foundat the GPO web site orfrom the 
current yriWed versiorr. 

[Code of Federal Regulations1 
[Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 2000) 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CFR73.10751 

[Page 3521 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

Subpart B--Drugs 

Sec. 73.1075 Canthaxanthin. 

(a) Identity and specifications. (1) The color additive 
canthaxanthin shall conform in identity and specifications to the 
requirements of Sec. 73.75(a)(l) and (b). 

(2) Color additive mixtures for ingested drug use made with 
canthaxanthin may contain only those diluents that are suitable and that 
are listed in this subpart as safe in color additive mixtures for 
coloring ingested drugs. 

(b) Uses and restrictions. Canthaxanthin may be safely used for 
coloring ingested drugs generally in amounts consistent with good 
manufacturing practice. 

(c) Labeling requirements. The label of the color additive and of 
any mixtures prepared therefrom intended solely or in part for coloring 
purposes shall conform to the requirements of Sec. 70.25 of this 
chapter. 

(d) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

Color Additive Regulations 
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‘Ihis electronic document was downloadedfrom the GPO web site, May 2001, and is providedfor 
informalion purposes only. Cfie Code of Federal Regulations, Titk 21, is updated each year in early 
summer. 7Fw most current version of the regulations may be found at the GPO web site or from the 
current prir&d r*er.sioll. 
---_ _elll-.- -- ---- 

[Code of Federal Regulations1 
[Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 2OOO] 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CFR73.351 

[Page 3361 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

Subpart A--Foods 

Sec. 73.35 Astaxanthin. 

(a) Identity. (1) The color additive astaxanthin is 3, 3'-dihydroxy- 
<greek-b>, <greek-b>-carotene-4, 4'-dione. 

(2) Astaxanthin may be added to the fish feed only as a component of 
a stabilized color additive mixture. Color additive mixtures for fish 
feed use made with astaxanthin may contain only those diluents that are 
suitable and are listed in this subpart as safe for use in color 
additive mixtures for coloring foods. 

(b) Specifications. Astaxanthin shall conform to the following 
specifications and shall be free from impurities other than those named 
to the extent that such impurities may be avoided by good manufacturing 
practice: 

Physical state, solid. 
0.05 percent solution in chloroform, complete and clear. 
Absorption maximum wavelength 484-493 nanometers (in chloroform). 
Residue on ignition, not more than 0.1 percent. 
Total carotenoids other than astaxanthin, not more than 4 percent. 
Lead, not more than 5 parts per million. 
Arsenic, not more than 2 parts per million. 
Mercury, not more than 1 part per million. 
Heavy metals, not more than 10 parts per million. 
Assay, minimum 96 percent. 

(c) Uses and restrictions. Astaxanthin may be safely used in the 
feed of salmonid fish in accordance with the following prescribed 
conditions: 

(1) The color additive is used to enhance the pink to orange-red 
color of the flesh of salmonid fish. 

(2) The quantity of color additive in feed is such that the color 
additive shall not exceed 80 milligrams per kilogram (72 grams per ton) 
of finished feed. 

(d) Labeling requirements. (1) The labeling of the color additive 
and any premixes prepared therefrom shall bear expiration dates for the 
sealed and open container (established through generally accepted 
stability testing methods), other information required by Sec. 70.25 of 
this chapter, and adequate directions to prepare a final product 

1 of2 1\/05/02 1 I:50 I'? 



C&ofF&ral Rtq+tionu:21 CFR73.35- Astaxantthin 

complying with the limitations prescribed in paragraph (c) of this 
section. 

(2) The presence of the color additive in finished fish feed 
prepared according to paragraph (c) of this section shall be declared in 
accordance with Sec. 501.4 of this chapter. 

(3) The presence of the color additive in salmonid fish that have 
been fed feeds containing astaxanthin shall be declared in accordance 
with Sets. 101.22(k) (2) and 101.100(a) (2) of this chapter. 

(e) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

160 FR 18738, Apr. 13, 19951 
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ANALYTICAL REPORT 

Client 
Company 
Date Received 
Date Reported 

Louis Lappointte 
Neptune Technologies & Bioressources inc. 
November 14,200i. 
November 22,200l. 

Analysis of astaxanthin and canthaxanthin was performed on the following samples submitted 
with your order 

Sample name Type of sample 
800 Marine oil 
801 Marine oil 

The following reference method was used 

Enzymatic hydrolysis using Lipase from Candida rugosa followed by extraction and high 
performance liquid chromatography. 

References 
Xinia el al. J, Food Comp. Anal. 13 (2000) 179-187. 

800 801 
Canthaxanthin pg/g 389.3 454.2 
Astaxanthin pglg 168.7 122.3 

This report has been approved by: 

Elzbieta M. Kurowska, Ph.D. 
Vice President, Research & Development 

Suite 1030, One London Place, 255 Queens Avenue, London, ON N6A SR8 Canada Tel: (S 19) 438-9374 
or (5 19) 438-8916 Fax: (5 19) 438-83 14 E-mail: kurowska~~kgksMler~ize.com www.kgksynernize.com 





ANALYTICAL REPORT 

Client Louis Lappointte 
Corn pany Neptune Technologies & Bioressources Inc. 
Date Received November 14,ZOOl. 
Date Reported November 23,200l. 

Trace metal analysis was performed on the following samples submitted with your order 

Sample name 
800 
801 

Type of sample 
Marine oil 
Marine oil 

The following reference method has been used 

Digestion by nitric acid and hydrogen peroxide followed by ICP-MS (Inductively Coupled Plasma 
Mass Spectrometry) 

This report has been approved by: 

Elzbieta M. Kurowska, Ph.D. 
Vice President, Research & Development 

Suite 1030, One London Place, 255 Queens Avenue, London, ON N6A 5R8 Canada Tel: (5 19) 438-9374 
or (5 19) 438-89 I6 Fax: (5 19) 438-83 14 E-mail: kurowskafi;keksvnernize.com www.keksynersize.com 



800 801 

Lead pg/g 0.005 0.002 

Sodium mg/g 0.0023 0.019 

Magnesium pg/g 0.06 0.03 

Iron pg/g 0.87 0.41 

Cower iah 0.05 0.09 

Zinc pg/g 0.06 0.04 

Selenium pglg 0.05 0.02 

Potassium mg/g 0.015 0.024 





Certificate of analysis 

8 

BIOPHARM inc. 
3885, bouL tndustriel,Laval Qukbec 

Canada H7L 4S3 

T&L (450) 663-6724 

T&k (450) 975-8111 

NCA : N18-020408-37 
Ueq: - 

Code Client : ~18 
Version : 1 

Our qualay system is cehfied according to ISO- standard Printed : 2002/04/29 
Received : 2002/04/08 

Date : 2002/04/29 
Neptune Technologiesrrina Sampalis 
500, boul. St-Martin Ouest 
Lava/, Quebec H7M 3Y2 

(yyyylmmldd) 

Page : 1 of 2 

RESULT 

Sample : MARINE OIL 

Section: 1 
Lot Not: WA1303 

Gabarit : Raw material 

Description : Reddish opaque oily liquid having a fishy odor Complies 

TEST METHOD SPECIFICATION 

Cholesterol 

Vitamin A 

Vitamin E 

Fma fatty acid profile 

A .e 

Free fatty adds 

Phosphatidyl inositol 

Phosphatidyl choline 

Phosphatidyf ethanolamine 

Phosphatidyl serfne 

Sphingomyelin 

Total phospholipids 

Iodine value 

Oil stability index 

JAOAC Vol. 76. No. 4 (GLC) 

HPLC 

HPLC 

AOCS Ce lb-69 (GLC) 

GLC 

USP <401> (1) 

(TLC) 

(TLC) 

(TLC) 

(TLC) 

(TLC) 

Colorimeby 

A.O.C.S. Cd. l-25 

A.O.C.S. Cd. 12b. 92 

p-Anidisine value A.0 C.S. Cd. 18 90 

Peroxide value A.O.C.S. Cd. 8b. 90 

Saponification index A.O.C.S. Cd 3.25 

Moisture and volatfle matter Dned 16 hat 6o’C under vacuum 

(1) Under Acid Value, (2) (100 - % ash); USP Current Edition 

Repof’t (91100 9) 
Report (Wg) 

Report (Ullg) 

Report (%) 

Report (wm) 

Report (mg KOHIg) 

Report (g/100 g) 

Report (g/l00 g) 

Report kVJ0 9) 

Report (g/l00 g) 

Report (g/l00 g) 

Report (g/100 g) 

Report (mg l/lOOg) 

Induction time converted to the 
reference temperature of 97.8”C 
(hfd 

Report 

Report (meq peroxide/kg) 

Report (mg KOHIg) 

Report (%) 

1.3 

809.2 

1.01 

(2) 
< 100 

29.7 

< 2.5 

5.0 

48.5 

c 2.5 

< 2.4 

53.5 

3.56 

> 50 

1 98 

co1 

172 1 

0.61 

Verified by : 

-1Qe m 
deville, Ph.D., Scientific Director Approved by : 

\ No reproduction. unless tn fill. 1s permitted without uwtten outhorrzntion jrorrr the Inborr~ror~ 



BIOPHARM inc. 
3885, bouL Industriel,Laval Qut!bec 

Certificate of analysis 

Canada H7L 4S3 

Tt!L (450) 663-6724 

T&C. (450) 9 75-81 I1 

NCA : N18-020408-37 
Req: - 

Code Client : Nl8 

Version : 1 

Our quality system is certified accordirrg to ISO- standard Printed : 2002/04/29 
Received : 2002/04/08 

Date : 2002/04/29 

Neptune Technologiesflina Sampalis 
500, boul. St-Martin Ouest 
Lava/, Qdbec H7M 3Y2 

(nW~W 
Page : 2 of 2 

RESULT 

Sample : MARINE OIL 

Viiity 

Ash (total inorganic substances) 

Total protein 

Total lipids 

Assay of Sodium (AAS) 

Assay of Zmc (AAS) 

Assay of Potassium (AAS) 

Assay of Calcium (AAS) 

Assay of Selenium (AAS) 

1 of Aluminium (AA) 

Abeaj of Copper (AA) 

Assay of Manganese (AAS) 

FP-78 

KGK (2h at 600X) 

CA-126450 

CG-118039 

CM-109-125 

w-109-125 

CM-109-125 

CM-109-125 

CM-109-215 

CM-109-125 

CM-log-125 

CM-109-125 

(1) Under Acid Value; (2) (100 - % ash), USP Cunent Editton 

927.2 

4.09 

6.08 

79.3 

386 

0.66 

207 

0.60 

< 3.1 

7.45 

0.17 

< 0.31 

Verified by : Sylvain Approved by : 



Neptune Technologies 
500, boul. St-Martin Ouest 
Laval, Quebec H7M 3Y2 

CERTIFICATE OF ANALYSIS 

WAR/VEX 

NCA: N18-020408-37 
Req: - 
Code client: N 18 
Version: 1 

ReGu: 2002/04/08 
Date: 2002104i29 

Section: 2 

Page 1 of2 

lkhantillon: Marine Oil, lot WA 1303 

FATI-Y ACIDS AREA % g/l 00 g of sample 

c14:o 6.10 4.84 

C14:l 0.15 0.12 

c 15 :o 0.34 0.27 

C16:O 19.55 15.50 

C16:l 5.89 4.67 

C18:O 0.82 0.65 

C18:l 12.77 10.13 

C18:2n-6 1.47 1.17 

C 18:4n-6 0.05 0.04 

C 18:3n-3 0.72 0.57 

C 18:4n-3 1.11 0.88 

c2o:o 0.08 0.06 

C2O:l 0.38 0.30 

C 20 :2n-6 0.13 0.10 

C 20 :4n-6 0.65 0.52 

C20:4n-3 0.47 0.37 

WARNEX If3lOPHARM 1 NORSCIENCE 1 GENEVISION ) 

3885, boul. Industrlel, Lava1 (Quebec), Canada H7L 4S3 
Tel: (450) 663-6724 Fax (450) 669-2784 www.warnex ca 



C20:5n-3(EPA) 23.06 18.30 

c22:o 0.25 0.20 

C21 :5n-3 7.12 5.64 

C23:O 1.21 0.96 

C22 :5n-3 0.12 0.09 

C24:O 1.09 0.87 

C22 :6n-3 12.09 9.58 

C24:l 0.32 0.25 

andeville, Ph.D , Scientific Duector 





165 boo1 BwnswCk 
Pointe-Claire. Qu4bec 
Canada H9R 421 
TiMphone (514) 630-M 
T&6copleur (514) 630-6 

NEPTUNE TECHNOLC 
500. St-Martin out& t 
Lava& QuCbec 
H7M 3Y2 

ATTENTION OF Y. LU 

SAMPLES 

ANALYSIS 

ACl0lT-f (CITRIC A( 

INTERSPACE WATI 

SULFITES 

MOISTURE 

ASH 

PROTEINS 

FAT 

CARBOHYDRATES 

ENERGY PER 100 C 

JACQUELINE EEAUPRe, 
nqafuneCNEMmas 
FAX : 450.9726351 
FAX: 450-979-0660 

m SGS Labomtoires d’Analyses Agro-Alimentaires 
3 Une Division de SGS Canada Inc. 

TEST REPORT 

ES i3 BIORESSOURCES INC. RECEPTION OATE : 0111 16 
:au 550 

LAINVILLE 

GlfOOG 

GllOOG 

PPM 

GIIOOG 

G/lOOG 

GIIOOG 

GHoOG 

GllOOG 

CALORIES 

IPERVISEURE - CHIMIE 01 12 05 RkVlSlON 1 

LABORATORY NUMBER : 160080544R 
NUMBER OF SAMPLES : 5 

REPORT DATE : 0112 05 
PAGE: 1 DE1 

ANALYSIS REPORT : 011130 

1 2 3 4 5 
KRlLL KRILL KRILL KRILL KRILL 

15-11-01 15-11-01 l!i-11-01 15-11-01 15-11-m 

0.02 0.03 

8.48 9.43 

c2 <2 

81.9 81.2 

3.0 2.9 

13.2 13.6 

2.0 2.3 

0.0 0.0 

71 75 

0.03 

9.81 

<2 

0.03 

16.96 

c2 

80.8 80.9 

3.0 3.0 

13.6 14.2 

2.2 2.3 

0.3 0.0 

75 78 

0.03 I. LP-” - 

11.48 

<2 42 

80.9 ‘cl, 19 

3.0 2.3e 

14.1 iS ?+ 

2.5 2’(; 

0.0 L ‘ L , 

78 75. 5 



LYO-SAN Inc. 

RAP?ORT D'ANALYSF; 

Nom du produit ‘: Krill lyophilise en poudte 

DescrlptiOn : Poudre couleur resee, forte odeur de polsson. 

condltlons d’crtrcposage : 

TESTS 

Humid f t& 

Fficroblologie 

Comptt Total 

Levurcs 
Holsissurcs 

Collformas Totaur 

s. Aureus 

E. Coli 01 d 
Salmonella sp. 

KETHODES. 

0 1 Haus 

U.S.P. 

U.S.P. 

A.P.H.A. 

A.P. H.A. 

U.S.P. 

U.S.P. 

SPECIFICATIONS 

Analyste : 

RSZULTATS 



SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

185 boul. Brunswick 
Pointe-Claire. QuIbec 
Canada H9R 421 
TClbphone (514) 630-6093 
TCl&opieur (514) 630-6095 

NEPTUNE TECHNOLOGIES 81 BIORESSOURCES INC. 
506, St-Martin ouest, bureau 550 
Lad, Quebec 
H7M 3Y2 

A L’AITENTION DE MYE. TINA SAMPAUS 

DATE DE RkEPTION: 02-63-06 
NUMERO DE LABORATOIRE: 160083519 
NOMBRE D’lkCHANTlLLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 7 DE 7 

DATE D’ANALYSE: 02-63-06 

ECHA~JTILLONS: 1 2 
A-SGs-1 LKSGS-1 

EXTRACTION #l14,441l?ME Sl!CHAGE KRILL LYO EN POUDRE. LOT: 180202 
DO 14-02-2002. EMB& LE 15-02-2002 POIDS NET 2506 

BACTl%ES TOTALES IG MFHPB-33 

COLIFORMES TOTAUX IG MFHPB-34 

E.COLI IG MFHPB-34 

STAPH. AUREUS IG MFHPB-21 

LEVURES IG YFHPB-22 

MOISSISURES IG MFHPB-22 

SALMONELLES IG MFHPB-20 

PSEUDOMONAS SPP. 

METHOD& 

<loo 

40 

x10 

40 

40 

Cl0 

NON Di%CTl?E 

40 

DAN&LE LESSARD 
V 

SUPERWSEURE DES SERVICES TECHNIQUES ET DU CQ 
neptunellcmas 
FAX: 450-972-6351 

02 03 26 

1.400 

Cl0 

Cl0 

<lo 

Cl0 

40 

Not4 D&ECT~E 

50 



SGS Agri-Food Testing Laboratories 
A Oivislon oi SGS Canada Inc. 

1.95 Brunswick Blvd RAPPORT D’ESSAIS 
iJoin,&C&e. Ouebec 
Canroads H9R 4.21 
rehpbone (514) 630-6093 
Fax (514) 630.6095 

NEPTUNE TECHNOLOGIES S BIORESSOURCES INC. 
500. St-Matin ouost, bureau 550 
Laval. au&x 
I471111 3Y2 

DATE DE RfkEPTKXJ: 02 03 06 
NUFAERO LIE LABORATOIRE: 16OO83519 
NOMBRE OtCWWTILLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 5 DE ‘I 

A L’AlTENTlON DE NpnlE. TINA SAWALIS DATE D’AMALYSE: 02 OJ 11 

PRODUITI CDNCENTR~ DE PRDlhNES ASGS-1 

1 TAUR‘NE 

2 AC. ASPARllOUE 

s HYDROXV%WXlNE 

4 TNR6ONlNE 

5 Si%NE 
‘ ASPANAGINE 

7 AC. GLUTAWDUE 

B DLUTA6SNE 
¶ SARCOSNE 
10 AC. ANlNOAOlPl4UE 
I1 PRDLINE 

12 GLYCWE 
1J ALANINE 
14 CITRULLINE 

1S AC. AMINO-n-SUTYRIQUE 
34 VAUNE 

17 CYSTWE 

16 Mt%4bDNlNE 
l¶ HOMOCITRULLINE 

ID CYSTATWWWNE 

DESCRiPTiON 

Tolal 3600 471.3 100.0 

CONTENU CONTENU 
UNoUfgf nolor 

81 10.1 
3i2 41.5 

Y 

2.15 
8.81 

188 22.4 4.75 
120 12.6 2.68 

392 57.7 12.24 

199 
329 
282 

1 

22.9 4.66 
24.7 5.24 
25.1 5.33 

211 24.7 5.24 
30 7.2 1.53 
80 11.9 2.53 

MSCRiPTiDN 

21 ISDiEUClN9 
22 LEUClNE 

2J AC.AMINtNOSUMlDU6 
24 1YRDswE 

26 B.ALANwE 
2S PN6NYLAlAMNE 
27 AC. EAwm4sDauIvNmuE 

ZB HDmYSllNE 
2) AC V.Au(wO8UTVRIGUE 
30 DNNlllNE 
Jl LYflNE 
12 ,.h-!RE 
33 NlSTlOWE 

J4 l-l&tWUiUl’lDWE 
15 CARNDSINE 
JB ARGRWE 

J7 TRYPTDPMNE 

CONTENU CONTENU x 
UNolJgr m919f 

161 21.1 4.48 
269 35.3 7.49 

131 23.7 5.04 

165 27.3 5.78 

46 6.1 1.29 
292 41.2 8.75 

69 10.7 2.27 

218 38.0 8.06 
34 6.9 1.47 



t@SGS 

185 boul. Brunswick 
Pointe-Claire. Quebec 
Canada H9R 42 1 
T&&phone (514) 630 -6093 
TBl&copieur (514) 630 -6095 

SGS Laboratoires d’Analyses Agrodlimentaires 
Une Division de SGS Canada Inc. 

RAPPORT D’ESSAIS 

NEPTUNE TECHNOLOGIES 8 BIORESSOURCES INC. DATE DE RECEPTION: 02 03 06 
500, St-Martin ouest, bureau 650 NUMERO DE LABORATOIRE: 160063519 
Lava& Quebec NOMBRE D’l%XiANTlLLONS: 2 
H7M 3Y2 DATE DE RAPPORT: 02 03 26 

PAGE: 4 DE 7 
A L’AlTENTION DE MME. TINA SAMPALIS DATE D’ANALYSE: 02 03 11 

1 2 
ECHANTILLONS 

SPEClFlCATlONS 

ANALYSES 

ALUMINIUM PPM 46 43 
BARIUM PPM 5.0 4.6 
BORON PPM 21 18 
CADMIUM PPM 0.6 0.4 
CALCIUM PPM 22600 17300 
CHROMIUM PPM 1.1 1.2 
COPPER PPM 114 92.2 
FLUORlDE PPM 376 411 
IRON PPM 54.6 45.2 
LEAD PPM <I <I 
MAGNESIUM PPM 6940 5010 
MANGANESE PPM 2.8 2.2 
MERCURY PPM < 0.1 < 0.1 
PHOSPHORUS PPM 15200 13500 
POTASSIUM PPY 8290 14010 
SELENIUM PPM 5.2 4.4 
SODIUM PPM 19600 29300 
STRONTIUM PPM 346 260 
SULPHUR PPM 12600 11500 
ZINC PPM 74 53 

JACQUELINE BEAUPRE, SUPERVlSEURE - CHIMIE 
neptuneCHEMmas 
FAX: 450-972-6351 

02 03 26 

CONCENTRe CONCENTRt 
DE PROTilNES DE PROTBNES 

A-SGS-1 LK-SGS-1 

Le p&sent rapport a WC Cmls par la SocUtC cordormtmad I ses Conditions GCn&~les pow ks presta%ns de services de centr6le et drnalyse (cop&z disponible SW 
demmde). L’tmisslon du pr6sent nppwt ne dkpense pas ks achetews w ks vendcurs d’excccer tous !ewS dmlh et GexCcutn t&es km-s obMgallorn g&s au co&at de 
“en&. To& stlpuldlons Contnim n’cngagenl pas la SocictC. La rerpons.abilitC de la ?,ocictC rrlrtive a” prCsent rapport l st UrnMe i la n@ligcnce prow&e el n’exc&den en 
aucun cas dix lois Ie montant der honor-&es ou de la commission. Sad disposition spkiale. les khantlllons. ~‘1 en 1 6tC prClev&. ne serord pas conse#vCs par Ir !+xlctc au 
delt d’une ptriode de un mois. 



@SGS 
165 boul. Brunswick 
Pointe-Claire. Quebec 
Canada H9R 421 
TBl&phone (514) 630 -6093 
TBl&xpieur (514) 630 -6095 

SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

RAPPORT D’ESSAIS 

NEPTUNE TECHNOLOGIES 8 BIORESSOURCES INC. DATE DE RiCEPTlON: 02 03 06 
500, St-Martin ouest, bureau 550 
Laval, Qu&ec 
H7M 3Y2 

A L’A-ITENTION DE MME. TINA SAMPALIS 

ANALYSES 

CHOLESTEROL MGIlOOG 

SATURATED FATTY ACIDS GIIOOG 0.42 1.93 

MONOUNSATURATED GIlOOG 

POLYUNSATURATED G/lOOG 

TRANS GIIOOG 

EPA GIIOOG 

DHA GIIOOG 

PC G/lOOG 

PI GIlOOG 

PS GIlOOG 

PE GllOOG 

SM GIlOOG 

JACQUELINE BEAUPRC SUPERVISEURE - CHtMlE 
neptuneCHEMmas 
FAX: 450-972-6351 

NUMERO DE LABORATOIRE: 160083519 
NOMBRE DiCHANTiLLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 2 DE 7 

DATE D’ANALYSE: 02 03 11 

SPECIFICATIONS 

1 
CONCENTRC 

DE PROT&NES 
A-SGS-1 

26 

0.38 

0.33 

< 0.01 

0.15 

0.14 

0.31 

0.04 

0.05 

0.16 

0.05 

02 03 26 

2 
CONCENTRE 

DE PROTilNES 
LKSGS-1 

528 

1.68 

1.95 

< 0.01 

0.99 

0.62 

3.32 

0.04 

0.07 

0.58 

0.16 



t@SGS SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

185 boul. Brunswick 
Pointe-Claire. Quebec RAPPORT D’ESSAIS 
Canada H9R 421 
TSphone (514) 630-6093 
TQBcopieur (514) 630-6095 

NEPTUNE TECHNOLOGIES i% BIORESSOURCES INC. 
500, St-Martin ouest, bureau 556 
Laval, Quebec 
H7M 3Y2 

DATE DE RkEPTlON: 02 03 06 
NUMERO DE IABORATOIRE: 160083519 
NOMBRE D’lkCHANTlLLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 1 DE 7 
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Haematococcus P luviaZis and Astaxanthin Safety For Human 
Consumption 

Safety for human consumption of Haematococcus pluvialis algal meal and 
astaxanthin has been demonstrated by a number of studies: 

l A recent 28-day rat study with Haematococcus pluvialis dry algal meal, 
produced by Aquasearch’s proprietary technology, demonstrated that there 
was no observed sub-acute toxicity at a daily dose of 50 mgkg body weight, 
corresponding to 3,500 mg algal meal per 70-kg body weight of a typical adult 
man. 

l No lethality was seen for Haematococcus &via& algae at doses up to 5000 
mgkg body weight, in an earlier, 13-day, single-dose (acute-toxicity), rat study. 

l A human safety study demonstrated that daily ingestion of up to 1,140 mg 
Aquasearch’s Haematococcus pZuvialis algal meal, for 29 days, did not result in 
any safety concern. 

l A recent sub-acute rat toxicity with Aquasearch’s Haematococcus ~1uviali.s algal 
meal, showed no signs of toxicity, after dosing rats with up to 1.15 mg 
astaxanthin per kg body weight per day (equivalent to 80.5 mg astaxanthin per 
70-kg body weight) for 28 consecutive days. 

l In a human safety study with Aquasearch’s algal astaxanthin, no sign of toxicity 
or safety concern was observed, when volunteers ingested up to 19.25 mg 
astaxanthin per day for 29 days, while an earlier human study failed to find any 
harmful effect from  14.4 mg/day astaxanthin ingestion for two weeks. 

1 of19 

l Pure astaxanthin (up to 80 mgkg feed), is Generally Considered As Safe by 
FDA, for use in salmon diets. This can result in astaxanthin deposition of 10 to 
15 mgkg in salmon fillets. Levels of astaxanthin naturally occurring in 
wild-caught seafood, and dietary studies on carotenoids, seafood, and salmon, 
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also suggest that a daily serving of 5 mg astaxanthin, corresponding to 125 g of 
wild-caught Sockeye salmon fillet or less than 100 g of krill, is safe. 

l The proprietary technology and quality control developed by Aquasearch to 
produce Huematococcus duvialis algal meal, ensure that the product meets 
dietary supplement safety standards. 

Conclusion: A supplement containing 5 mg astaxanthin derived from 250 mg, or less, 
of Aquasearch’s H@ematococcus tduvialis algal meal is safe for daily human 
consumption. 

Aquasearch’s proprietary technology allows the production of a high quality algal meal 
containing 2% total astaxanthin or more. It is therefore a very good source of natural 
astaxanthin, a carotenoid pigment and biological antioxidant widely encountered in nature. 
Safety for human consumption of astaxanthin and Huematococcuspluvialis algae has 
been demonstrated by a number of studies. 

1. Toxicity studies 

1.1. Haematococcus algae. 

1.1.1. Human safety study 

In a recent clinical safety study with Aquasearch’s Haematocccus pluvialis algal meal, 33 
human volunteers (15 males and 18 females, age 28 to 62) ingested on a daily basis, for 29 
consecutive days, either a Low Dose supplement containing 228 mg algal meal and 3.85 
mg astaxanthin, or a High Dose supplement containing 1140 mg algal meal and 19.25 mg 
astaxanthin. * 

Volunteers underwent a complete medical examination before, during and at the end of the 
study. The physician, examined specifically, but not exclusively, the weight, skin 
coloration, general appearance, blood pressure, vision and eye, (near and distant vision, 
color vision, depth perception, eye condition), ears and nose, mouth, throat and teeth, 
chest and lungs, and reflexes, for each volunteer. 

This medical examination was complemented by extensive urine analyses and blood 
analyses (cell counts, hemoglobin, liver enzyme activity indicators, and other blood 
parameters) (Table 1). No ill effects or toxicity ti-om ingestion of the supplement were 
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observed, confirm ing the absence of toxicity of Aquasearch’s Haematococcus pluvialis 
algal meal. 

1.1.2. Rat toxicity studies 

Absence of toxicity of Haematococcuspluvialis has also been demonstrated in rats and 
m ice, widely accepted animal models for safety assessment of human dietary supplements. 

A 28-day sub-acute rat toxicity study, with Haematococcuspluviah algal meal produced 
with Aquasearch’s proprietary technology, failed to find any sign of toxicity of this algal 
meal?Three groups of 20 rats each (10 males/l0 females) were fed daily by gavage 0, 5, 
or 50 mg/kg algal meal in a corn oil suspension for 28 consecutive days (corresponding to 
daily doses of 0,350 mg and 3,500 mg algal for 70-kg body weight). After sacrifice, the 
post-mortem observations, hematology and clinical chemistry failed to detect any sign of 
toxicity. 

An earlier 13&y rat toxicity study demonstrated that the LD50 acute toxicity of 
Haematococcus pluvialis algal meal in rats was greater than 5000 mg/kg.3 In this study, 
three separate groups of 10 rats (5 males and 5 females per group) were fed 5,000 mg/kg 
algal meal suspended in a 0.5% methylcellulose solution. Mortality, body weights, 
necropsy examination and pharmacotoxic signs were evaluated on each group. The study 
found no remarkable differences in body weights or visible abnormalities. The 
post-mortem examination after sacrificing the animals at the end of the study revealed no 
abnormalities. 

Another acute toxicity trial was reported with male and female m i~e.~ In this study, 
Haematococcuspluvialis algal meal was suspended in distilled water for gavage to give a 
30% solution (w/v). The solution was given in a single dose, at dosages ranging from  
10,417 to 18,000 mg/kg. No mortalities occurred and no abnormalities were observed in 
the post-mortem examination. When converted to a 70-kg body weight, these doses are 
equivalent to single doses ranging from  729 g to 1,260 g. 

1.1.3. Other studies 

In salmonids, numerous experiments have shown that Haematococcus pluvialis can be 
incorporated in the diet at dosages ranging from  0.1% to 6% without any negative effect 
on growth or surv~&L~+j~~~~ A recent report showed no indication of disease, toxicity or 
neoplasia in fish fed Haematococcuspluvialis as a dietary source of astaxanthin.4 The 
fish were reported in excellent nutritional status with abundant body fat. Studies have also 
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indicated that feeding Haematococcuspluvialis can enhance growth and/or survival in 
trout and shtimp.8-10 

1.2. Astaxanthin. 

Astaxanthin naturally appears in the human diet when seafood such as &non, red fishes, 
shrimp, krill or lobster are eaten. 

1.2.1. Human studies 

The recent clinical safety study, mentioned above, proved the safety of astaxanthin Corn 
Aquasearch’s Haematocccuspluvialis algal meal. ’ In that study, 33 human volunteers 
(15 males and 18 females, age 28 to 62) ingested on a daily basis, for 29 consecutive days, 
either 3.85 mg or 19.25 mg algal astaxanthin. As mentioned earlier, extensive blood and 
urine analyses were conducted throughout the study (Table l), and the physician 
conducted a detailed medical examination. Based on the results of these urine and blood 
analyses and the observations of the physician, no sign of toxicity Tom astaxanthin was 
detected even at the higher dose. 

In a study with healthy human patients, who ingested up to 14.4 mg/day astaxanthin for 
. two weeks, no ill effect was reported. 1 1 On the contrary, a positive antioxidant effect of 
astaxanthin on serum Low Density Lipoprotein (LDL) was observed. In that study, thirteen 
healthy patients were selected, subdivided into 3 groups, and given three levels of 
astaxanthin daily, for two weeks, as follows: 5 patients fed 3.6 mg/day, 5 patients fed 7.2 
mg/day, and 3 patients fed 14.4 mg/day. The astaxanthin was administered sublingualy in 
the form  of a softgel capsule. Blood samples were taken and the LDL fraction was 
collected and exposed to an oxidizing agent. The study demonstrated that increasing doses 
of astaxanthin significantly and increasingly slowed down the oxidation of the LDL 
fraction. 

1.2.2. Rat toxicity studies 

In the recent study with Aquasearch’s Haemutococcuspluvialis algal meal, described 
above, rats ingested daily up to 1.15 mg astaxanthin per kg body weight (equivalent to 
80.5 mg for 70-kg body weight per day), for 28 days, without showing any sub-acute 
toxicity sign. 

4ofl9 

Other animal studies on the effects of astaxanthin have shown that even higher doses could 
be fed to rats for prolonged periods. Some of these studies have demonstrated beneficial 
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results. In one study, feeding rats 500 ppm astaxanthin for 34 consecutive weeks resulted 
in reduced cancer occurrence in the intestinal and oral mucosa and improved the condition 
of the oral cavity.‘2~‘3 

1.2.3. Safety of astaxanthin in food salmon - safe daily dose of astaxanthin 

For years, astaxanthin has been added to aquaculture diets at levels of up to 200 mg/kg, 
without any toxic .effect on target animals. Additionally, numerous studies have 
demonstrated improved growth, survival and immune response in fish and 
shrimp. 8-1o,14-23 Astaxanthin is regularly added at 50 ppm or higher to commercial diets 
fed to food fish for prolonged periods, i. e., for up to 2 years in the case of farmed salmon. 

According to the Code of Federal Regulations, astaxanthin is Generally Recognized As 
Safe (“GRAS”) when used as a color additive in salmon foods, with a maximum inclusion 
of 80 mg/kg feed.*” Numerous studies have shown that such an inclusion level results in 
accumulation of astaxanthin in the flesh of Atlantic salmon at levels between 4 and 10 
mg/kg, and at even higher levels in other species (Table 2). 

These levels in Atlantic salmon are comparable to or slightly higher than levels observed in 
their wild counterparts, but lower than levels found in other wild salmon species found on 
the Pacific coast of the United States, where values as high as 58 ppm in Sockeye salmon 
were reported by a recent FDA study.*’ (Average of astaxanthin measurements in this 
study were 13.8 ppm in Coho salmon and 40.4 ppm in Sockeye salmon). 

It was noted that the main astaxanthin stereo isomer identified by the FDA researchers in 
the 5 species of wild Pacific salmon they studied, was the 3S,3’S stereo isomer, identical 
to that found in Haematacoccuspluvialis.g~25 

Salmon, a fish rich in omega-3 fatty acids, is considered a healthy food, and, like other 
sources of these poly-unsaturated fatty acids, is highly recommended by nutritionists.26-29 
According to an epidemiological study on Alaska’s native and non-native residents, the 
lowest rate of ischaemic heart disease mortality, less than one-third that of US Caucasians, 
occurred in Alaskan Eskimos who lived in an area with documented patterns of high 
salmon consumption by individuals with high blood concentrations of omega-3 fatty 
acids.28 Based on the salmon flesh astaxanthm values mentioned above, a daily 
consumption of a 200-g portion of wild Sockeye salmon with 40 ppm astaxanthin in the 
flesh would lead to a daily ingestion of 8 mg astaxanthin per day. From a different point of 
view, the intake of a 5 mg supplement of astaxanthin corresponds to eating 500 g per day 
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of farmed rainbow trout or Atlantic salmon, 125 g of wild Sockeye salmon, or less than 
100 g of krill. 

Based on these published data, as well as the animal toxicity data publicly available, it may 
be inferred that the ingestion of 5 mg astaxanthin per day by an adult human is reasonably 
safe. This was further substantiated by Aquasearch’s 29&y human safety study, which 
investigated the safety of 3.8 mg astaxanthin/day and 19 mg/day astaxanthin from  
Haematococcuspluviafis algal meal, i. e., almost four-fold higher than the assumed safe 
daily dose of 5 mg. ’ 

The results of the extensive blood and urine analyses and complete physical examinations 
before, during, and at the end of the trial period, raised no apparent safety concern. The 
data were reviewed by two independent physicians, a clinical pathologist and a 
professional pharmacotoxicologist, all of who concurred that both doses were safe. 

2. Non-mutagenicity of Haematococcus 

A recent stud?’ reported no mutagenic effect of Haematococcus pluviu2i.s algae, using a 
mutagenicity test with Salmonella typhimurium strains TAlOO, TA1535, TA98, TAl537, 
TA1538, and E.coli WP2 uvr A. 

In this experiment, Haematococcus pluvids algal meal was formulated in a 5Omg/mL 
solution of dimethyl sulfoxide. The formulation was spread onto petri dishes in the 
presence of the m icrobial cultures with positive controls. The positive controls (mutagenic 
agents): 2-(2-furyl)-3-5(5-nitro-2&ryl)ac@unide, 1-ethyl-2-nitro-3-nitrosoguanidine, 
9-aminoacridine, 2-aminoanthracene, and 2-nitrofluorene, showed a remarkable increase in 
the number of reverent colonies in every case, compared to the solvent control. 

3. Carcinogenicity 

Haematocuccus piuvidis is not known to have any carcinogenic effect, or contain 
significant levels of recognized carcinogens. On the contrary, Huematococcus pluvialrs 
contains a high level of astaxanthin which has widely demonstrated anticarcinogenic 
effects.31-35 

4. Heavy metals 

6of19 

Haematococcus pluviah algae produced and processed by Aquasearch for human food 
consumption meet the Federal Food and drug Administration’s list of maximum tolerances: 
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l Heavy metals (as lead): < 10.0 ppm 
l Mercury < 1 .O ppm 
l Cadmium < 0.5 ppm 
l Arsenic < 2.0 ppm 
l Lead < 5.0 ppm 

This has been confhmed by analyses of various batches (Lot HP98OO5136 and Lot 
9906 1 OM~X~~, a blend resulting from  combining five batches: Lots 990513A, 9905 18B, 
990520A, 990524A, 990526A, and therefore, highly representative of the quality of 
Haematococcus pluvialis algal meal produced with Aquasearch’s technology). 

5. Bacteriology 

Manufacturing process follows FDA GMP recommendations for food supplements to 
avoid spoilage and contamination of Hwmatococcus pluvialis algal meal by harmful 
m icro-organisms or other types of contaminants. 

During the processing, the algal biomass is mechanically cell-broken to ensure a thorough 
rupture of cell walls, undergoes a pasteurization process, and is dried to a moisture content 
less than 5%. The pasteurization treatment ensures that the following bacteriological 
specifications in the final product are achieved, as confhmed by analyses by an 
independent laboratog7: 

l Total aerobic plate count <l,OOO CFU 
l Total coliforms <10/g 
l I.?. coli <10/g 
l Salmonella absence in 25 g 

6. O ther natural toxic compounds and toxicity risks 

Aquasearch is not aware of any significant or detectable levels of known carcinogenic or 
toxic compounds in Haematococcus pluvialis algae that could have a negative effect on 
human health. 

Analyses on the algae meal have demonstrated absence of mycotoxins, and especially of 
aflatoxins.36737 
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Haematococcuspluvialis may contain small amounts of canthaxanthin, a carotenoid 
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pigment closely related to astaxanthin. Analyses have shown that canthaxanthin 
concentrations in Huematococcus pluvialis algal meal produced with Aquasearch 
proprietary technology are less than 2% of total astaxanthin concentration. Aquasearch’s 
proprietary technology maximizes astaxanthin biosynthesis by Haematococcus pluvialis 
and in so doing also rnm imizes the relative proportion of other carotenoids (including 
canthaxanthin). 

At the levels of canthaxanthin encountered in Aquasearch’s algal meal, a daily dose of 5 
mg algal astaxanthin as a supplement would entail also ingesting 0.1 mg canthaxanthin per 
day. Although canthaxanthin has been demonstrated to have positive metabolic effects 
such as an anticancer activity,38 there has been reports that, at high doses for prolonged 
periods, it can have negative effects. One case of aplastic anemia associated with 
canthaxanthm ingested for tanning purposes, was reported a few years ago3’. Others have 
reported the appearance of crystalline formations in the retina of some individuals who 
ingested up to 66 g cantaxanthin over 24 months (corresponding to an average daily 
ingestion of 90 mg cantaxanthin per day) for tanning purposes4’. However, later it was 
demonstrated that these canthaxanthin deposits in the retina could be reversed3’ In any 
case, the levels of canthaxanthin that would be ingested through a 5 mg astaxanthin dietary 
supplement formulated with Aquasearch’s algal meal are nearly lOOO-fold lower than the 
doses which were observed to cause canthaxanthin maculopathy. Therefore, they should 
represent no safety risk. 

The rat toxicity and human studies which were conducted with Aquasearch’s algal meal 
confirmed this. It should also be noted that FDA has approved canthaxanthin as a color 
additive in fish foods (up to 80 mg/kg feed, which can result in canthaxanthin deposition 
levels of 4 to 12 mg/kg fillet) and broiler diets, as well as in foods and drugs4* In foods, 
the lim it authorized by FDA is 30 mg canthaxanthin per pound of solid food. The ingestion 
of 0.1 mg cantaxanthin in a dietary supplement containing 5 mg astaxanthin, is therefore 
well below the levels that would be encountered in foods that are considered safe by FDA. 

7. Product specifications 

A detailed description of the manuCacturi.ng process and of the specifications of 
Haematococcuspiuvialis for use in dietary supplements are reviewed in a separate 
technical report.42 

8. Metabolic effects of astaxanthin 

kamnthin is a powerful natural antioxidant. There is a growing amount of scientific 
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evidence not only on the safety of astaxanthin for human consumption, but on the positive 
metabolic effects that it may have. These findings have been reviewed in detail in 
Aquasearch Technical Reports TR.3002.00143 and TR.3003.001 44. 

9. Dietary studies - safe daily dose of algal astaxanthin 

Astaxanthin appears to be absorbed in the blood in the same way as other carotenoids. 
Carotenoids are absorbed by passive diffusion through the intestinal mucosa after being 
emulsified and solubilized in lipid m icelles which are incorporated into chylomicrons when 
exiting the intestinal mucosal cells.45 They are transported in the blood after being 
transferred from  the chylomicrons to lipoproteins. 

In a recent human study, a single dose of 100 mg dietary astaxanthm was not found to 
have any negative effect and demonstrated that astaxant.hin has a sim ilar absorption pattern 
to other carotenoids.46 Astaxanthin was measured in the blood plasma of 3 m iddle-aged 
male subjects after ingestion of a single dose of 100 mg astaxanthin. Astaxanthin was 
readily absorbed and transported by various lipoproteins: chylomicrons/Very Low Density 
Lipoproteins, High Density Lipoproteins and Low Density Lipoproteins. 

Plasma levels of astaxanthin peaked at 1.2 mg/L (= 2 pmol/L) after 6 hours and 
progressively declined over the next 66 hours to a 0.2 mg/L level. These levels and 
duration are comparable to levels reported in the literature for other carotenoids.4749 
Astaxanthin appears to be absorbed at a sim ilar rate than beta-carotene which peaks in the 
serum after 6 to 9 h.49 In m ice, astaxanthin also appeared to be absorbed quite effectively, 
when compared to beta-carotene or lutein. 

The official recommended dietary intake for vitam in A is 1,000 retinol equivalents, for 
men, and 800 for women. ” This corresponds to 6 pg (micrograms) beta-carotene or 12 
pg of other pro-vitam in A carotenoids.5 ’ On the other hand, practical levels of carotenoid 
intake are significantly higher. Epidemiological studies in North Europe have found daily 
ingestion of carotenoids ranging from  2.9 to 7.6 mgl (milligrams) per da~,‘~-‘~ while in 
the US, the level of carotenoids supplied by the “normal” diet is estimated to be 1.5 mg 
beta-carotene per day? ’ 
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The Alliance for Aging Research, a US Citizen Advocacy organization for research to 
improve the health and independence of older people, has recommended 10 to 30 mg 
beta-carotene per day for optimal health, and doses of 20 to 180 mg beta-carotene for 
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many years have been used to treat erythropoietic protoporphyria, with no evidence of 
toxicity and without development of abnormally-elevated blood vitam in A levels.51 In 
addition it should be noted that astaxanthin, unlike other carotenoids such as beta-carotene, 
has no provitam in A activity;55T56 therefore it represents a lower risk of hyper-vitaminosis 
A. 

It may be argued that because astaxanthin is closely related to canthaxanthin it could also 
have sim ilar toxic effects as those described above. However, the available data indicate 
that astaxanthin consumption at no greater than the recommended dose of 5 mg per day 
poses no safety risk: 

l The proposed daily intake of astaxanthin (5 mg) is much lower than the levels of 
canthaxanthin which were found to have toxic effects (up to 90 mg average daily 
intake for 24 months). 

l The human safety study conducted with Aquasearch’s algal astaxanthin found no 
changes in vision or eye condition in the patients. Another good indicator, skin 
coloration, did not change throughout the Aquasearch safety study. 

l The post-mortem examination of the animals in Aquasearch’s rat toxicity study also 
failed to find any adverse effect of astaxanthin supplementation at the doses tested. 

l Researchers at the University of Illinois also reported that, in an animal model (rats), 
astaxanthin, unlike canthaxanthin, did not form  crystalline depositions in the eye. 57 

Furthermore, they demonstrated that astaxanthin can have a beneficial role in the 
protection of the eyes Corn UV-light damage. 

hr conclusion, based on published studies (reviewed above), on natural levels of 
astaxanthin found in seafood, and on the results of the studies conducted by Aquasearch, it 
appears that the consumption by a healthy adult human of a daily dose of 5 mg astaxanthin, 
in the form  of a supplement formulated with 250 mg (or less) Haematococcuspluvialis 
algal meal produced with Aquasearch’s proprietary technology, represents no safety risk. 
This suggested dose is approximately four times lower than the high dose which was 
demonstrated to be safe by Aquasearch’s safety study. 
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Blood chemistry analyses 

Serum glutamate pyruvate transaminase (SGPT) 
Lactate dehydrogenase (LDH) 
Glucose 
Total protein 
Total bilirubin 
Blood urea nitrogen (BUN) 
Creatinine 
Total cholesterol 
High-density lipoprotein (HDL) cholesterol 
Triglycerides 
Low-density lipoprotein (LDL) cholesterol (calculated) 
Albumin 
Globulin 

Complete blood count (CBC) 

White blood count (WBC) 
Red blood count (RBC) 
Hemoglobine (HGB) 
Hematocrit @ ICI’) 
Mean corpuscular volume (MCV) 
Mean corpuscular hemoglobin (MCH) 
Mean corpuscular hemoglobin concentration (MCHC) 
Red cell distribution width (RDW) 
Platelet count 
Neutrophil (segs) 
Lymphocytes 
Monocytes 
Eosinophils 
Bsophils 
Red blood cell morphology 
Coagulation test (activated partial thromboplastin time, PTT) 
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Urinalysis tests 
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Color PH 
Appearance Protein 
Specific gravity Glucose 
Leukocyte esterase Ketones 
Nitrite Urobilinogen 
Blood Bilirubin 

Table 2. Levels of of astaxanthin in selected types of seafoods* 

Seafood type 
Astaxanthin 

Content (mg/kg) Freelesterified Main isomer 

Sockeye salmon 
Coho salmon 
Chum salmon 
Chinook salmon 
Pink salmon 
Atlantic salmon 
Rainbow trout 
salmon eggs 
Red seabream 
Red seabream eggs 
Peneaus monodon 
Lobster 
IQ-ill 
&-ill oil 
Crayfish meal 
Artic shrimp 
Haematococcus &ivialis 

26-37 
9-21 
3-8 
8-9 
4-6 
3-l 1 
1-3 

o-14 
2-14 
3-8 

10-150 

46-130 
727 
137 

1160 
10.000-30.000 

Free,esterified** 3$3’S 
Free,esterified* * 3S,3’S 
Free,esterified* * 3S,3’S 
Free,esterifX** 3S,3’S 
Free,este%ed* * 3S,3’S 
Free,estetied* * 3S,3’S 
Free,esterified* * 3S,3’S 
Esterified*** N.A. 
Esterified* * * N.A. 
N.A. N.A. 
Esterified,free** 3&3’S 
Esterified,tiee** N.A.” 
Esterified* * * 3R,3’R 
EsterZed* ** 3R,3’R 
Esterified*** N.A. * 
Esterified* * * 3&3’S 
Esterified*** 3S.3’S 

18 of 19 1 l/05/02 IO:18 PM 



AstaFactor Technical Report: Haematmu... Astaxanthin Safety For Human Consumption 

* Most crustaceans studied appear to have mostly the 3S,3’S form , unlike Krill. 
** depending on tissues, free or esterified astaxanthin may be found 
*** also contain a small proportion of free astaxanthin 
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SUBJECT : REGARDING KRLLL PRODUCT 

QUESTIQN FROM SAM OH 

: THERE IS EPA AND/OR DHA FOOD IN HEALTH FOOD CATERGORIES AND, ITS 

?EF-@n-ION IS ‘A THINGS FROM EDLABLE FISHES, AQUAXC ANIMALS AND 

=wK 
WE HAVE A KRILL OIL (OMEGA 3 FATlY ACIDS (EPA/DHA) CONTJ5JV-r 40% UP) AND, 
w WOULD LIKE TO mow WHETHERTHIS KRILY. On, IS EPA AND/ OR DHA FOOD. 
PLEASE lNVEST1GKi-E AND LET US KNOW YOUR RESULT. 

ANSWER FROM FOOD EVALUATION DEPARTMENT 
: KRILL PRODUCT 1s ACCEPTABLE AS A RAW MATERIAL FOR H&W-H FOOD 

BECAUSE IT IS CLAWFlED INTO EDIABLE MA-I-ERIAL AND, KR.lLL OIL IS ALSO 

ACCEPTABLE AS EPA/TX-IA FOOD YOU CAN MEET THE KOREA FOOD CODE. 
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